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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S^C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the 
differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

2. Claims 1,7,8,10,11,12, and 15 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Heath et al. (U.S. Patent No. 
4,901,234 hereinafter ''Heath") in view of Bowes et al. (U.S. 
Patent No. 5,655,151 hereinafter ''Bowes"). 

3. Referring to apparatus claim 1, method claim 7, Heath 
teaches a DMA controller comprising: 

a plurality of DMA channels (see lines 47-55 of column 3) ; 

and 

a prioritizer (see "arbitration control circuit 11" in 
figure 1) configured to map DMA requests from different DMA 
requesters to the DMA channels in response to programmable 
mapping information (see paragraph bridging columns 5 and 6, 
note Heath discloses that the channel assignment register and 
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priority assignment register are programmable either through the 
BIOS or via an application program) . 

Heath does not disclose the specific structure of the 
plurality of channels, therefore fails to teach each channel 
including a datapath for transferring data from a DMA source to 
DMA destination and channel control logic for controlling data 
transfer in response to DMA parameters. 

Bowes teaches, in an analogous apparatus and method, a DMA 
controller (item 218 in figure 2A) with a plurality of channels 
(item 244 in figure 2B) each channel including a datapath for 
transferring data from a DMA source to DMA destination and 
channel control logic for controlling data transfer in response 
to DMA parameters (see figure 3, wherein the structure of a 
single channel is illustrated, and lines 37-41 of column 5, note 
the series of bus inputs and outputs is being construed as the 
''datapath" and the read and write control blocks collectively 
are being construed as the "control logic") . 

It would have been obvious to one of ordinary skill in the 
art at the time of the applicant's invention to modify the 
system of Heath with the above teachings of Bowes- One of 
ordinary skill would have been motivated to make such 
modification in order to program additional DMA transfers before 
the currently active transfer has been completed increasing 
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system efficiency as suggested by Bowes (see lines 13-25 of 
column 3) . 

4. Referring to claim 8, Heath discloses mapping DMA grants 
from the DMA channels to the respective DMA recjuesters (see 
paragraph bridging columns 5 and 6) . 

5. Referring to claim 10, Heath discloses resolving conflicts 
so that each of the DMA requests is mapped to only one of the 
DMA channels (see paragraph bridging columns 5 and 6, note while 
Heath does not use the exact language of "resolving conflicts," 
the arbitration system disclosed ensures that the requests are 
mapped to the channels on a one-to-one basis, thus resolving any 
conflicts) . 

6. Referring to apparatus claims 11, and system claim 15, 
Heath discloses mapping DMA requests and mapping DMA grants is 
responsive to programmable mapping information associated with 
each channel (see paragraph bridging columns 5 and 6, note Heath 
discloses that the channel assignment register and priority 
assignment register are programmable either through the BIOS or 
via an application program) . 
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Referring to claim 12, Heath discloses a DMA controller 
comprising: 

a plurality of DMA channels (see lines 47-55 of column 3); 

a first prioritizer configured to arbitrate among DMA 
requests in accordance with a predetermined assignment of 
priorities (see paragraph bridging columns 5 and 6, note the 
system of Heath initially determines if the requesting device is 
of a first fixed priority, wherein the requesting device has a 
dedicated DMA channel) ; and 

a second prioritizer configured to map DMA requests from 
different DMA requesters to the DMA channels in response to 
programmable mapping information (see paragraph bridging columns 
5 and 6, note after the initial determination is made as 
discussed above, a second determination is made to determine if 
the request is of a second programmable priority in which the 
requesting device is assigned to one of the programmable 
channels) . 

Heath does not disclose the specific structure of the 
plurality of channels, therefore fails to teach each channel 
including a datapath for transferring data from a DMA source to 
DMA destination and channel control logic for controlling data 
transfer in response to DMA parameters. 
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Bowes teaches, in an analogous apparatus, a DMA controller 
(item 218 in figure 2A) with a plurality of channels (item 244 
in figure 2B) each channel including a datapath for transferring 
data from a DMA source to DMA destination and channel control 
logic for controlling data transfer in response to DMA 
parameters (see figure 3, wherein the structure of a single 
channel is illustrated, and lines 37-41 of column 5, note the 
series of bus inputs and outputs is being construed as the 
"datapath" and the read and write control blocks collectively 
are being construed as the ''control logic") . 

It would have been obvious to one of ordinary skill in the 
art at the time of the applicant's invention to modify the 
system of Heath with the above teachings of Bowes. One of 
ordinary skill would have been motivated to make such 
modification in order to program additional DMA transfers before 
the currently active transfer has been completed increasing 
system efficiency as suggested by Bowes (see lines 13-25 of 
column 3) • 

7. Referring to claim 15, Heath teaches a DMA controller, 
wherein the second prioritizer is configured to map DMA grants 
to respective DMA requesters in response to the programmable 
mapping information. 
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8- Claims 2,9, and 13 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Heath in view of Bowes as applied to 
claims 1,7, and 12 above, and further in view of Solomon et al, 
(US Pub- No- 2004/0215868 hereinafter ^^Solomon"). 

9- Referring to apparatus claims 2 and 13, and method claim 9, 
the combination of Heath and Bowes teaches the system 
substantially as claimed, but the combination fails to teach the 
DMA controller comprises a crossbar- 

Solomon teaches DMA controller with a crossbar (item 38 in 
figure 2C and paragraph 39 on page 4) . 

It would have been obvious to one of ordinary skill in the 
art at the time of the applicant's invention to modify the 
combination of Heath and Bowes with the above teachings because 
Solomon teaches the use of this crossbar provides parallel and 
high bandwidth communications between devices (see lines 8-14 of 
paragraph 39) - 

10. Referring to apparatus claims 3,4, and 14, Heath discloses 
resolving conflicts so that each of the DMA requests is mapped 
to only one of the DMA channels (see paragraph bridging columns 
5 and 6, note while Heath does not use the exact language of 
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''resolving conflicts," the arbitration system disclosed ensures 
that the requests are mapped to the channels on a one-to-one 
basis, thus resolving any conflicts) • 

11. Referring to claim 5, Heath discloses mapping DMA grants 
from the DMA channels to the respective DMA requesters (see 
paragraph bridging columns 5 and 6) . 

12. Referring to apparatus claim 6, Heath discloses mapping DMA 
requests and mapping DMA grants is responsive to programmable 
mapping information associated with each channel (see paragraph 
bridging columns 5 and 6, note Heath discloses that channel 
assignment register and priority assignment register are 
programmable either through the BIOS or via an application 
program) . 

Conclusion 

13 . The prior art made of record and not relied upon is 
considered pertinent to applicant's disclosure. The following 
U.S. Patents are cited to further show the state of the art as 
it pertains to the applicant's invention: 
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U.S- Patent No. 6,735,639 to Higuchi teaches a DMA 
controller comprising a plurality of channels, each comprising a 
datapath and control logic; and 

U.S. Patent No. 5,826,106 to Pang teaches a DMA controller 
transferring data according to programmable channel mapping 
information. 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Eron J. 
Sorrell whose telephone number is 571 272-4160. The examiner 
can normally be reached on Monday-Friday 8:00AM - 4:30PM. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Kim Huynh can be 
reached on 571-272-4147. The fax phone number for the 
organization where this application or proceeding is assigned is 
571-273-8300. 
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Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system- Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) . If you would 
like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 
(IN USA OR CANADA) or 571-272-1000. 



EJS 

August 29, 2006 




